CONNECTION DEVICE CAPABLE OF MIXING AN RGB GRAPHICS SIGNAL AND A 

YUV VIDEO SIGNAL AND RELATED METHOD 



DESCRIPTION 

Background of Invention 

[Para 1 ] 1 . Field of the Invention 

[Para 2] The present Invention relates to a connection device and 

related method, and more particularly, to a connection device capable of 
mixing an RGB graphics signal and a YUV video signal and related method. 

[Para 3] 2. Description of the Prior Art 

[Para 4] In computer systems, input formats of video signals and 

graphics signals are typically different. The input format of video signals is 
luminance-bandwidth-chrominance (YUV or YCbCr) or red-green-blue (RGB). 
However, the Input format of graphics signals Is RGB. If a display device , such 
as a liquid crystal display (LCD), cathode ray tube (CRT) or plasma display 
panel (PDP) display, Is compatible with a computer the output format of the 
video signal and the graphics signal are both RGB. If the display is a TV, the 
output format of the video signal and the graphics signal must be YUV (or 
YCbCr) to comply with the format of TV signals. Therefore, in the prior art, if 
the Input format of the video signal Is YUV (or YCbCr) and the display Is a TV, 
the YUV video signal must be first transformed Into an RGB video signal, mixed 
with an RGB graphics signal, transformed into a YUV signal, and then output to 
the TV. During the process of transformation, distortion (such as color 
distortion) of the video signal can occur. 
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[Para 5] Please refer to Fig. 1 . Fig. 1 is a diagram of a connection device 

1 00 according to tlie prior art. Tlie connection device 1 00 comprises a first 
video transforming module 1 20, a second video transforming module 1 40, a 
mixing module 1 30, a TV output interface 1 1 0, an LCD output interface 1 1 2, a 
CRT output interface 1 1 4, and a PDP output interface 1 1 6. The first video 
transforming module 120 is utilized for transforming a YUVvideo signal into 
an RGB video signal. The mixing module 1 30 is utilized for mixing an RGB 
graphics signal and the RGB video signal generated by the first video 
transforming module 1 20. The second video transforming module 1 40 is 
utilized for transforming an RGB signal generated by the mixing module 1 30 
into a YUV signal. 

[Para 6] When receiving a YUV video signal, the first video transforming 

module 1 20 transforms the YUV video signal into an RGB video signal and 
outputs the RGB video signal to the mixing module 1 30. The mixing module 
1 30 is utilized for receiving the RGB video signal and the RGB graphics signal, 
mixing the two signals and then outputting the mixed signals to an output 
interface to simultaneously represent the video and graphics signals on a 
display. If the display, such as an LCD, CRT or PDP display, is compatible with 
a computer the mixing module 1 30 directly outputs the mixed RGB signals to 
the LCD output interface 1 1 2, CRT output interface 1 1 4 or PDP output 
interface 1 1 6. If the display is a TV, the mixing module 1 30 outputs the mixed 
RGB signals to the second video transforming module 140. The second video 
transforming module 140 transforms the mixed RGB signals into YUV signals 
and then the YUV signals are output to the TV output interface 1 1 0. 

[Para 7] As mentioned above, in the prior art connection device 1 00, the YUV 
video signal must be transformed into an RGB video signal by the first video 
transforming module 1 20. If the display is a TV, the RGB video signal will be 
transformed back into the YUV video signal by the second video transforming 
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module 1 40. Then the YUV video signal is output to the TV. Due to the two 
transformations of the original video signal, distortion (such as color 
distortion) of the original video signal output to the TV can occur. 



Summary of Invention 

[Para 8] It is therefore a primary objective of the claimed invention to 

provide a connection device capable of mixing an RGB graphics signal and a 
YUV video signal and related method to solve the above-mentioned problems. 

[Para 9] The claimed invention discloses a connection device capable of 
mixing an RGB graphics signal and a YUV video signal. The connection device 
includes a graphics conversion module for transforming an RGB graphics 
signal into a YUV graphics signal, and a mixing module connected to the 
graphics conversion module for receiving a YUV video signal and the YUV 
graphics signal from the graphics conversion module. The mixing module 
outputs a YUV signal after mixing the YUV video and graphics signals. 

[Para 1 0] These and other objectives of the present invention will no doubt 
become obvious to those of ordinary skill in the art after reading the following 
detailed description of the preferred embodiment that is illustrated in the 
various figures and drawings. 

Brief Description of Drawings 

[Para 1 1 ] Fig. 1 is a diagram of a connection device according to the prior art. 

[Para 1 2] Fig. 2 is a diagram of a connection device according to the present 
invention. 
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Detailed Description 

[Para 1 3] Please refer to Fig. 2. Fig. 2 is a diagram of a connection device 

200 according to the present invention. The connection device 200 comprises 
a video transforming module 230, a graphics transforming module 240, a 
mixing module 250, a TV output interface 1 1 0, an LCD output interface 1 1 2, a 
CRT output interface 1 1 4, a PDP output interface 1 1 6, a first switching module 
220, a second switching module 210, and a basic input-output system (BIOS) 
260. The BIOS 260 is connected to a control node 228 of the first switching 
module 220 for selecting one of the two outputs 224 and 226 of the first 
switching module 220 to output the RGB graphics signal received from the 
input 222 of the first switching module 220, and to a control node 218 of the 
second switching module 210 for selecting one of the two outputs 214 and 
21 6 of the second switching module 210 to output the YUV video signal 
received from the input 212 of the second switching module 210. 

[Para 1 4] For instance, if the BIOS 260 detects that the display is a TV, 
the BIOS 260 outputs a control signal to the control node 228 of the first 
switching module 220 and to the control node 21 8 of the second switching 
module 21 . Therefore, the RGB graphics signal received by the first switching 
module 220 is transmitted to the Input 242 of the graphics transforming 
module 240 through the first output 224 of the first switching module 220. 
The second switching module 210 outputs the YUV video signal to the second 
input 254 of the mixing module 250 through the second output 216 of the 
second switching module 210. The graphics transforming module 240 
transforms the RGB graphics signal into a YUV graphics signal and outputs the 
YUV graphics signal to the first input 252 of the mixing module 250. The 
mixing unit 255 of the mixing module 250 mixes the YUV graphics signal 
received by the first input 252 and the YUV video signal received by the second 
input 254. Finally, the first output 251 of the mixing module 250 outputs a 
YUV signal generated by the mixing unit 255 to the TV output interface 1 1 0. If 
the BIOS 260 detects that the display is compatible with a computer, i.e. that 
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the display is an LCD, CRT or PDP, tlie BIOS 260 outputs a control signal to the 
control node 228 of the first switching module 220 and the control node 21 8 
of the second switching module 210. The YUV video signal received by the 
second switching module 210 is transmitted to the input 232 of the video 
transforming module 230 through the first output 214 of the second switching 
module 210, while the RGB graphics signal received by the first switching 
module 220 is transmitted to the third input 256 of the mixing module 250 
through the second output 226 of the first switching module 220. The video 
transforming module 230 transforms the YUV video signal into an RGB video 
signal and outputs the RGB video signal to the fourth input 258 of the mixing 
module 250. The mixing unit 255 of the mixing module 250 mixes the RGB 
graphics signal received by the third input 256 and the RGB video signal 
received by the fourth input 258. Finally, the second output 253 of the mixing 
module 250 outputs an RGB signal generated produced by the mixing unit 255 
to the LCD output interface 1 1 2, CRT output interface 1 1 4, or PDP output 
interface 1 1 6. 

[Para 1 5] In the present invention, if the display is a TV, the YUV video 

signal does not need to be first transformed into an RGB video signal and then 
transformed back into a YUV video signal. That is, the YUV video signal is not 
transformed twice. Instead, the YUV video signal is directly input into the 
mixing unit 255 of the mixing module 250 and mixed with the YUV graphic 
signal for generating a YUV signal output to the TV. Therefore, the present 
invention can reduce the distortion when video signals are output to a TV. In 
addition, the BIOS 260 outputs a control signal to switch the outputs of the 
first and second switching modules 220 and 210 based on the type of the 
display. Thus, the present invention is capable of mixing video signals and 
graphics signals under the lowest distortion condition, and then outputting 
these signals to a display. 

[Para 1 6] Those skilled in the art will readily observe that numerous 
modifications and alterations of the device and method may be made while 
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retaining tPie teacPiings of tPie invention. Accordingly, tPie above disclosure 
should be construed as limited only by the metes and bounds of the appended 
claims. 
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